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JAPANESE INDUSTRIAL STANDARD 

Testing Method for Static and Kinetic 
Coefficients of Friction of 



UDC 678-41:678.01:531.44 



J I S 
K 7125-1987 



Pl-.tS'Sta^nS'SSlS (Reaffirmed: 1994) 

i. Scope 

coefficient the method to measure the 

in order to measure ™e -^SclS STSJ^t ^ facin * materiaJ 

of friction, hereinafter referred to astE «Llf^ , * * } he kinetJC coefficient 
sliding friction of plastic fUm and s heet4 ^ ff " ten * ° f «cUon\ due to the 
not apply, as a rule, to the Those wi^an^nJ' ^. Prov « ted ths * this standard does 
the materials causing the frict°on XSiSJ tnfT £ ^ electr ^ity or heat, 
in the natural condition or ctlact^g Torce^'aShesaVe WhiCh tCSt PleCe 

Note <>> The test paused ^ k ^ 

-uwJSS'tTS ^ t6St Pi6Ce ° f more tS " oi™™? be 
subjected to the agreement between the parties concerned 

Remarks 1. Where the coefficients of friction of plastic materials are 

assarts ss^ssl^ ~ 

appended for informative reference. 



Applicable Standards: 

JIS B 0601-Definitions and Designation of Surface Roughness 

JIS B 7503-DiaI Gauges Reading in 0.01 mm 

JIS B 7507- Vernier Callipers 

JIS B 7509-Dial Gauges Reading in 0.001 mm 

JIS B 7601-Trip Balances 

JIS K 6900-Glossary of Terms Used in Plastic Industry 

JIS x 7100-Standard Atmospheres for Conditioning and Testing of Plastics 

JIS L 3201-Wool Press Felts 

JIS z 8401-Ruies for Rounding off 0 f Numerical Values 
Corresponding International Standard: 

ISO 8295 -ngjtaj-nim and sheeting- Determination of the coefficients of 
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K 7125-1987 
2. Definitions 

Mi i^ 1 " purposes of this standard, the following definitions apply. Other 
definitions are given in JJS K 6900. a w*y. ^ Lm3 r 

(1) ;° rc <l , . st ?«c friction force when the contact surface causes slip 
movement and kinetic friction force during movement, 

(2) contact force Force acting vertically on the contact surface between 
the measured materials. 

(3) ^efficient of friction Ratio of frictional force to contact force. 

(4) sled Weight to give the contact force. 

(5) pt^er facing material Material to be rubbed against the test piece and 
be attached to the test table. 

3 - Conditioning of Test P iece and Testing Temperature and Humidity 

? A . Conditioning of Test Piece The conditioning of test piece shall, as a 
rule be cameo out tor not less than 88 h <*) under the standard temperature 
condition Grade 2 and the standard humidity condition Grade 2 (temperature 23 ± 
2 C and relative humidity 50 ± 5 %) of JIS K 7100 prior to the test. 

Note ( 2 ) If it can be confirmed that the conditioning of not less than 88 
h and that of not more than 88 h are not changed in test 
results, the conditioning time may be shortened, 

3 - 2 Test Temperature and Humidity The test temperature and humidity shall 
the same standard temperature condition Grade 2 and standard humidity condition 
Grade 2 (temperature 23 ± 2°C and relative humidity 50 ± 5 %) as in 3.1, as a rule. 

4. Test Machine and Measuring Instruments 

4.1 Test Machine The test machine shall be in accordance with the Appendix 
Testing Machine for Static and Kinetic Coefficients of Friction of Plastic Film and 
Sheeting. 

4.2 Measuring Instrument 

4.2.1 Dimension Measuring Instruments The instruments to measure the 
thickness of film and sheeting, the dimensions of sled and the like which have been 
specified in JIS B 7503, JIS B 7509, JIS B 7507 and the like, or that which is 
equal or superior to these in precision. 

4 - 2 - 2 Stop Watch The stop watch to be used for measuring the slide 
speed of sled. 

4.2.3 Balance The balances to measure the mass of sled and the balance 
of precision of 20 mg in one graduation specified in JIS B 7601, or that having the 
precision equal or superior thereto. 

5. Test Piece and Other Facing Material 

5 - ] Shape and Dimensions of Test Piece The shape and dimension of test 
P'ece shall be a rectangle ot 80 mm in width and 200 mm in length. 
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of 80 mm in width and of not less than sSn i . 11 aU 66 a rectan gle 



5.4 Manufacture of Test Pi ece 
follows: - 



The manufacture of test piece shall be as 



(1) 



(2) 



l^LT? h3t t * e fUm and sheetir >g Is directional in according to the 
method for manufacture and may be different in coefficient of friction 

oSs°ide' ng 6XiStenCe ° f SUrfaCe treatment to the inside 0 ; 

™f iJ e k fr l Ctio S a i l Urface of test plece ' cares shaI1 be taken in handling 
matters, etc? * " free from dirt ' dust ' forei «" 



(3> Jh^n^/*^ Sh3l i ^ Uniform ln thicf "ras and its frictional surface 
shall be free from fold and creases. 

(4) The dirts, dusts, foreign matters and the like, which are regarded that 
the measurement of coefficient of friction is influenced, shall be 
removed by a method giving no influence to the measured value. 

6. Shape and Dimensions of Sled 

The shape and dimensions of sled shall be a regular square of 63 mm in leneth 
of one side and the contact surface shall be adhered smoothly with the felt of 2 
mm in thickness by R 36 W specified in JIS L 3201. Where it is regarded that the 
JSf™2S lt r„ 1 5i ft ' Be . in " uence ' due to »«aUfc hooks, the metafifc hook of one 
thi s!ea (see Fig? n. may * * l ° the ° enter ° f the thickness surface of 

Fig. 1. Sled 



Unit: mm 




Hook 



Felt 
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(3) Measure the mass of the sled and confirm that it is 200 ± 2 g. 

(4) Set the spring having the spring constant of 2 ± l N/cm (200 ± inn a f/™\ 

Sclent" of^sfatt^i an ?- plate when -asuring 0 t^e °° ^ > 

coerncient of static friction. Connect the load cell with thl sDrintr 

~jr^ P ° rtln * Plate ^ Whe " "—SI S Sficient 

(5) Set the sled calmly and in parallel. After 15 sec. have passed start at a 
test speed of 100 ± 10 mm/mi „ and ^ the tegt [a £ ^'^nf^l. 

Remark: Where the elongation, bends, creases and the like are produced 
in the test piece by the use of the sled of 200 g, the test may 
be carried out with the sled other than that of 200 g. in thto 
case, the used load shall be used for the calculation. 

Take the first largest load as the static friction force (f.y when measuring 
the coefficient of static friction. Take the average load from the nfacV 
where the lowest load from the place where the fewest load has been given 

mm T JtlT$ thr ° Ug 5 the n T lar * est load * t0 the Actional dfstancl of 70 
mm as the dynamic friction force (F,) (see Fig. 3). 

Remark: When testing by using the metallic hook of sled, the similar 

operation may be carried out by sticking the test piece to the 
sled to avoid elongation, bends and creases [see Fig. 2 (c) and 



(6) 
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Fig. 2. Example of Coefficient-of-Friction Measuring Machine 




® Load cell ® Auxiliary plate 

® S P rin « ® Double faced tape 

® ^"ey ® sled 

® Test table ® Test piece 

® Other facing 
material 



Fig. 3. An Example of Measuring Results of Static 
Friction Force and Dynamic Friction Force 



(a) Static Friction Force 



(b) Dynamic Friction Force 




Friction distance (mm) 




Friction distance (mm) 
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8. Calculation 

f" 1 , ™\ efficients of the static friction and the dynamic friction shall be 
calculated by the following formula (I) and formula (2) respectively. 



(1) 



where m : coefficient of static friction 
F a : static friction force N {kgf} 
F P : contact force N {kgf} 



(2) 



where m* : coefficient of dynamic friction 
F* ; dynamic friction force N {kgf} 
F p ; contact force N {kgf} 

8.2 Calculate the test results individually and round off the average value of 
their results to a number of two significant figures in accordance with JIS Z 8401. 

8.3 When the standard deviation is required, calculate it according to the 
following formula (3) and round off to a number of two significant figures in 
accordance with JIS Z 8401* 



(3) 



where s : standard deviation 

X t : each measured value 

X : average value of measured values 

« : number of measured values 

9. Report 

The following items shall be recorded, as required, in the report. 

(1) Class of the tested material 

(2) Preparing method of test piece (moulding or processing method and its 
condition) 

(3) Temperature, humidity and time of the conditioning of test piece 

(4) Form and directional property or both sides of test piece 

(5) Number of test pieces and the other facing materials 
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K 7125-1987 

The other facing materials attached to the test table 
Mass of the sled in case where the sled other" than the specified load is 
Test conditions 

Temperature and humidity at the test place 
Test results 
Date of test 
Other required matters 

Refer6nCe: ^l 3 !^^ Me j h ° d u f ° r Co l ffi ^^ Friction bv SleH of W wff ^ 
when measuring the coeffici ent oi Miction by using the sle? of r?ng 
type in place of sled (see the text 6.), the method Man as i: 

1. Test Piece 

The form and dimensions of the test piece to be attache t« rh 0 u .» 

be not less than 100 mm in width and not less than 10? 2 "J? length " 

2 - Form and Dimensions of Sled 

diameJeT rf? ? 0 M5 % mp °? ed of a ™g of 79.6 mm in outside 

+ nm mn, ■ ± 0-025 mm in inside diameter, 5 mm in thickness and a disc of 71 4 
± 0 05 mm in outside diameter and 7 mm in thickness. The contact surface of disc 
shall have been sticked smoothly with the felt of R 36 W specified in JI S L 320^ 
and 2 mm .n thickness. The sled of ring type shall be equipped with a ^ metal hook 

slid „? HirlnlTf 6r o , the " ear,y Center of the thickness surface toward Se 

sliding direction (see Reference Figure). 

3. Mass of Sled 

The mass of sled of ring type shall be 200 ± 2 g. 

Reference Figure. Sled of Ring Type 



Ring 



Disc 



Unit: mm 





HI 



Hook 



79.6 



Felt 
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A ^ggS^^^? tin S Machine for Static and Kinetic Coefficients 
*^ of Friction of Plastic Film and Sheeting 



Scope 



This Appendix specifies the testing machine for static and kinetic coefficients 
of friction of plastic film and sheeting, hereinafter referred to as the "testing 
machine 11 , which is stated in the body of Standard. 

2 - Fundamental Performance of Testing Machine 

The fundamental performance of testing machine shall be as specified in the 
Appendix Table. 

Appendix Table. Fundamental Performance of Testing Machine 



Item 


Performance 


Relative speed (V) of the sled and 
the other facing material 


rnm/min 


100 ± 10 


Response time of recorder 


s 


0*5 max. 


indication error of frictional 
force if) 


± 2 % of indicated 
value 


Surface roughness of test table 




0.4 max. 


Material of test table 


Hard nonmagnetic 
body 


Spring constant for the measurement 
of coefficients of static friction 


N/cm {gf/cm > 


2 ± 1 (200 ± 100} 



3. Function and Construction of Testing Machine - 

The testing machine is composed of machine bed and machine frame of the 
body of apparatus, test table, sled, frictional force detecting part and the like- 
Remark: Some testing machines are those equipped the coefficient of 

friction measuring machine and the tensile testing machine with an 
apparatus for measuring the coefficient of friction. The testing 
machines are classified in the type moving the sled and the type 
moving the test table. 

O) Machine Bed and Machine Frame The machine bed and machine frame 

shall have sufficient rigidity and the test table shall be smooth in movement 
and be free from vibration. 
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(2) Test Table 



of the test tabL of s iidtaf type °L, J h 4.r/°"' "l""? h »"™nt al plane 
mm per mm. yP te free fn>m vibration at 100 ± 10 

The sled shaJJ be so constated th a ? 5£ 1° , COntact the test P ie <*. 
to the test piece during ; tte movement of ^SfiW lo * d is added efficiently 

4 - Adjustment of Testing Machine 

method^nd'SSS £^clfi£tol oTTfn ft accordan ~ with the following 

or superior to this ,nay uS In thlS C3Se ' the ins P e <M™ method 8 equal 

(1) ^sPection of Moving Velocity of S led or Test Table \ nan ^* k., . 
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Appendix Figure. An Example of Friction Force Inspection 



P 







® Load cell 

® Spring 

<D Pulley 

@ Sled connecting tool 

® Weight 



(3) Inspection of Sled Measure the mass of sled by a balance and inspect 
that it is the specified test load, 

(4) Inspection of Roughness of Test Table The roughness of the test table 
™ aU te inspected by comparing it with the surface roughness standard piece 
for comparison. The inspection may be carried out by using the roughness 
inspecting machine having the precision beyond this standard. 
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